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Author, date, setting, country, timescale
	


Study aim
	

Design and 
sample size 
	

Maternal age (years)
	


Ethnicity/race
	
Socioeconomic status/education
/income
	Time of assessment
in pregnancy/
postpartum
	

Covariates
assessed
	

 
Outcomes

	Ammar et al
2023 [32]


National survey using Pregnancy Risk
Assessment Monitoring (PRAMS) data,
USA 
2016-2020

	To investigate the risk of vaping during pregnancy on adverse birth outcomes of PTB, LBW, and
SGA, and to assess whether quitting vaping in pregnancy reduces these health risks

	Retrospective cohort study, secondary analysis.  Restricted to those with data on smoking and vaping in last 3 months of pregnancy



N=190,707 
women 
	At delivery
(weighted):
<24: 23%
25-29: 29% 
30-34: 30%
>35: 19%





	Weighted:
Non-Hispanic White: 57%
Non-Hispanic Black: 15%
Hispanic: 19%
Other: 9%


	Weighted:
College graduate or more: 36%

Annual household income ($):
<20,000: 27%
20,001-40,000: 21%
40,001-85,000: 24%
>85,001: 28%


	Survey completed two to six months postpartum

	Marital status, prenatal participating in the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) pregnancy intention, the Kotelchuck index of prenatal care adequacy, commencement of prenatal care in the first trimester, parity, history of PTB, maternal pre-pregnancy BMI, pre-pregnancy multivitamin use frequency per week, pre-pregnancy alcoholic drink consumption, delivery method, residency, and year of delivery 
	PTB, LBW, SGA


	Ashford et al 2021 [33]

Multisite private & academic prenatal clinics,
USA
2016 to 2020
	To describe
‘switching behaviours’ and associated birth outcomes among infants of women smoking cigarettes, exclusively vaping, or using both (dual use)
	Prospective cohort study
n = 218 women 
	Mean (SD) 27.9 (7.3)
Range 18-44 
	White 85%
	Annual 
household 
income: 
<$49,999 
78.9%
Some 
college 
education 
73%

	First or 
second 
trimester
	History of PTB, smoking in first trimester, marital status, household income, employment status
	GA, BW, neonatal intensive care unit admissions,
respiratory distress


	Cardenas et al 2019 [34]

Single site, University affiliated low-risk pregnancy clinic,
USA
2015-2017
	To explore the effect of vaping on BW and SGA 
	Prospective cohort study
N= 232 women
N = 199 when
excluding those who did not disclose smoking status

	18 – 22 years: 38%
23-27: 31%
>28: 32%
	Non-Hispanic Black 45%
Non-Hispanic White 38%
	High school 
and above 
75.8%

	Single assessment during pregnancy.
GW at assessment:
GW <20 33.9%
GW >20 65.3%
Missing 0.8%

	Exposure to second-hand smoke/vaping 
	BW, SGA

	Cardenas et al 2020 [35]

State-wide survey using Pregnancy Risk
Assessment Monitoring (PRAMS) data,
USA
2016-2017
	To estimate the
effect of vaping & smoking use, and smoking cessation, during pregnancy on smallness-for-gestational-age.

	Retrospective cohort study, secondary analysis.  Restricted to those with complete data on smoking, vaping, SGA

n = 1,594 women

	≤ 19: 52%
20-34: 51%
≥ 35: 88%
Maternal age range NR

	Non-Hispanic Black 55%
Non-Hispanic White 48%

	Some 
college 
or above 
49%
	Survey completed two to six months postpartum

	Pre-pregnancy alcohol use
	SGA

	Choi 2024 [36]

Pregnancy Risk Assessment Monitoring System (PRAMS) 
USA
2016–2019

	To examine the association of vaping with PPD

	Retrospective cohort study, secondary analysis. Restricted to those with complete data on smoking and vaping

N=58,950 women


	<20: 3.6%
20-24: 17.8%
25-29: 29.7%
30-35: 30.3%
>34: 18.5%

	White 69.2% 
Black 19.3%
Asian 4.0%
American Indian & Alaskan Native 3.2%
Other 4.4%

Hispanic 17.1%

	Annual household income $
0-23,999: 35.2%
24,000-47,999: 19.4%
48,000-72,999: 12.9%
>73,000: 26.6%


	Survey completed two to six months postpartum

	Combustible cigarette, and/or hookah use, prenatal care during the last trimester, health insurance coverage during pregnancy, physical abuse during pregnancy, method of survey response

	Postpartum depression with two questions related to frequency of (i) depression and hopelessness and (ii) little interest or pleasure in doing things they usually enjoy

	Clemens et al 2019 [37]

Single site,
University-affiliated medical centre,
USA
2015-2016


	To compare levels of nicotine, cotinine, and tobacco-specific nitrosamines in hair samples from pregnant women who were exclusive-smokers, dual smokers/vapers, and non-users. To estimate association between vaping/ smoking and smallness for gestational age 
	Prospective cohort study

N=76 women
N=58 when self-reported vaping/ smoking was consistent with hair sample

	≥18 

	NR
	NR
	Mean (SD) 
18 (0.6) 
GW
	NR

	SGA, Nicotine metabolites, tobacco specific nitrosamines (TSNA)

	Cohn et al 2023 [38]

Nationally representative study (Population Assessment of Tobacco and Health (PATH)),
USA
2013-2019
	To investigate associations of prenatal vaping with pregnancy and birth outcomes
	Prospective cohort study, secondary analysis
N =1037 women

	18-24: 45%
25-34: 45%
35+: 10%


	Non-Hispanic white 54%
	College or 
associates 
degree
or higher 
55%

	Mean (SD) 
21.4 (0.4) 
GW
	Past 30-day alcohol use

	Adverse birth outcomes: any incidence of PTB, LBW, baby with birth defects, placenta previa, placenta abruption, or pre-eclampsia

	Coleman et al 2021 [39]

Nationally representative, study (Population Assessment of Tobacco and Health (PATH)),
USA, 2013-2018
	To examine urinary biomarkers of exposure, among pregnant and non-pregnant women

	Retrospective cohort study, secondary analysis 

N=1613:
n= 109 pregnant women plus
n=1,504 non-pregnant women
	18–49
	NR

	NR  

	NR
	Second hand smoke exposure, past 30-day marijuana use, cigarettes per day, vaping in last month
	Nicotine metabolites, tobacco specific nitrosamines (TSNA), Polycyclic aromatic hydrocarbon (PAH) metabolites, Volatile organic compound (VOC) metabolites, Heavy metals

	Froggatt et al 2020 [40]
Single site, University Hospital
UK
Dates not reported
	To assess whether birth outcomes and
neuro-behavioural outcomes (in one month old infants) differed between prenatal non-exposed,
smoking exposed and vaping exposed infants
	Case-control study
N = 83 infants

	Infant (mean): 32.6 days
Maternal 
(mean):
Non-exposed 
28.8 years;
Cigarette 
exposed 25.5 years;
vaping 
exposed 22.60 years;
Maternal age range NR
	White 
British 
100%
	College and 
above 55.4% 


	Maternal vaping/ 
smoking behaviour obtained at 
32 GW

	Additional household smokers, maternal age,
infant sex,
primiparous mothers,
stress, depression
and anxiety
	GA, BW, abnormal reflexes, motor maturity, self-regulation scores, infant head circumference


	Froggatt et al 2021 [41]

Two University Hospital sites, 
UK
Dates not reported
	To assess whether foetal mouth movement frequency changes across gestation
and whether there are differences between cigarette and e-cigarette exposed foetuses compared with non-exposed foetuses
	Prospective cohort study
N=123 women recruited

Included in analysis:
n=106 women at 32-week scan
n=86 at 36-week scan 
79 sets of paired 32- and 36-week data

	18-40 
	NR
	NR
	Scans at 32 
and 36 weeks 
gestation 

	Time of scan, antenatal attachment, maternal anxiety, stress, depression.
	Fetal mouth movements 

	Galbo et al 2022 [56]

National survey using Pregnancy Risk
Assessment Monitoring (PRAMS) data,
USA 
2016-2017

	To investigate the association between women who vape during the last three months of pregnancy and unfavourable birth outcomes in comparison to women who did not vape


	Retrospective cohort study, secondary analysis.  Restricted to those with complete data on vaping in last three months of pregnancy and for outcomes of interest.



N=71,940 women

	<19: 5.0%
20-24: 18.9%
25-34: 58.2%
>35: 17.8%


	White: 57.3%
African American: 18.2%
Asian: 6.7%
Hispanic: 18.0%
Other: 14.4%


	Higher education: 61.9%


	Survey completed two to six months postpartum

	Insurance, maternal education, Kotelchuck index, physical abuse during pregnancy, and complications during pregnancy including gestational diabetes, high blood pressure, and clinical depression

	The dependent variable was dichotomized into the presence of at least one unfavourable birth outcome (PTB, LBW, or extended postnatal hospital stay for the newborn) or the absence of all.
Gestational diabetes, high blood pressure, depression.


	Hajek et al 2022 [16]
Pesola et al 2022 [57]

23 hospital sites UK
2018-2020
	To compare efficacy and safety of vaping and NRT
for smoking cessation in pregnancy.

A secondary analysis (Pesola et al 2022xx)
compared safety outcomes in participants who did and did not regularly use these two nicotine products (i.e., combined group of those vaping or using NRT) during pregnancy, regardless of randomisation.
	Randomised Control Trial 
Baseline: n = 1140 women
Birth Outcomes: 
n = 1095
	>18
Median 27

	White 
British
88%

	At least 
further 
education
59%

	Mean 15.7 GW
	Secondary analysis (Pesola et al 2022xx), comparing outcomes for those using nicotine products (vaping or NRT) and those not using these products was adjusted for baseline cotinine levels, occupation and Fagerstrom Test of Cigarette Dependence 
Analyses comparing incidence of respiratory symptoms between nicotine product users and non-users were adjusted for smoking status
	GA, PTB, BW, LBW, neonatal intensive care unit admissions, 
terminations, miscarriages, still births, neonatal death, post-neonatal death, congenital abnormalities, caesarian-section delivery, maternal respiratory symptoms (cough, phlegm, shortness of breath, wheezing), presence of  any adverse pregnancy outcome

	Hawkins et al 2021 [42]

National survey using Pregnancy Risk
Assessment Monitoring (PRAMS) data,
USA 
2016-2017
	To examine the associations between vaping and smoking during pregnancy with birth outcomes
	Retrospective cohort study, secondary analysis.  Restricted to those with complete data on smoking, vaping and maternal age.


n = 57,046 women

	Maternal age/range NR

	NR
	NR
	Survey completed two to six months postpartum

	Method of payment for delivery, use of Special Supplemental Nutrition
Program for Women, Infants, and Children during pregnancy, marital status, trimester of first prenatal care visit, language preference, plurality,
and parity

	PTB, BW, SGA

	Kim et al 2020 [43]

National survey using Pregnancy Risk
Assessment Monitoring (PRAMS) data,
USA 
2016-2018
	To examine the effects of prenatal vaping on neonatal birth outcomes compared with
smoking and non-use of tobacco
	Retrospective cohort study, secondary analysis.  Restricted to those with complete data on smoking, vaping, outcomes of interest, covariates.

N = 55,251

Final analysis N = 53,971 women
	Median (IQR):
27 (22–32) 
Maternal age range NR

	White 48%
	Some college 
or above 64%

Annual household income ($):
<25,000: 38.2%
25,000-50,000: 20.2%
50,000-75,000: 13.3%
>75,000 28.4%



	Survey completed two to six months postpartum

	Adequate prenatal care, yearly income
	PTB, LBW, SGA

	Lavezzi et al 2022 [44]

Hospital setting,
Sites and dates not reported,
Italy


	To evaluate in-depth histopathological examinations of the autonomic nervous system in those with sudden intrauterine unexplained deaths, with and without lung hypoplasia, and controls, and in relation to smoking and vaping status

	Case control study

N = 67


	<20 years: 45%
≥20 years: 55%
Maternal age range NR


	White 73%
	Normal/high socioeconomic 
status 48%
	25–40 GW
	Infant gender, maternal obesity, alcohol and drug use, exposure to airborne particulate matter, pesticides, solvents, other toxicants.
	Adverse neuropathological brainstem outcomes: pulmonary hypoplasia, and pFn hypoplasia

	Lin et al 2023 [45]

Nationally representative study (Population Assessment of Tobacco and Health (PATH)),
USA,
2011-2018
	To evaluate the association between vaping before and during pregnancy and adverse birth outcomes and explore the association between vape flavourings and adverse birth outcomes 
	Retrospective cohort study, secondary analysis
N = 597 women

High risk birth n=75
Foetus death n = 34
Normal birth n= 488

Substantial loss of data included in adjusted analyses for the following analyses: Vaping and high-risk birth n= 375 (63% of full sample of 597); Vaping and foetus death n= 402 (67%); Vaping flavours and high-risk birth n = 76 (13%); vaping flavours and foetus death n = 132 (22%)

	18 to 44 
	NR
	NR
	NR
	Education, ethnicity, maternal age, satisfaction & social activities & relationships. perception of vaping compared with other tobacco products; whether received advice from a healthcare professional to quit tobacco/e-cigarettes within the prior 12 months, overall health status, cigarette, alcohol, and marijuana use prior to and during pregnancy, and whether smoking allowed at home
	High-risk birth, defined as any incidence of PTB, LBW, baby birth defects, placenta previa, placenta abruption, pre-eclampsia, & cleft lip or palate.

Fetal death

	McDonnell et al 2019 [46]
Single sites, urban maternity hospital,
Ireland
2017-2018

	To compare obstetric outcomes and socio-demographic factors in vapers cigarette smokers and non-smokers/vapers in pregnancy

	Prospective cohort study 
N=620 women

	Mean 30.5

Maternal age range NR
	Irish 84%
	Professional/ managerial 
24%
	10-14 GW
	Parity, planned pregnancy, pre-conception folic acid,
height, weight, body mass index
	BW, LBW, MBC, neonatal Intensive Care Unit (NICU) admissions, APGAR scores

	Nanninga et al 2023 [47]

National survey in Netherlands 2020-22
	To investigate pregnancy outcomes according to maternal smoking and vaping status
	Retrospective cohort study 
(reported in publication as a cross-sectional study)

N = 1,937 women
	Mean age 30.5

Range: 17 to 44 years
	NR
	48% 
attended 
higher 
education
	Up to 12 months postpartum
	NR
	[bookmark: _Hlk132110737]PTB, SGA, hospital admissions, composite infant outcome, at least one of: PTB, SGA, hospital admission, or stillbirth. Pregnancy outcomes: hypertensive disorders gestational diabetes postpartum haemorrhage, miscarriage, composite adverse pregnancy outcome


	Opondo et al 2021 [48]

National Maternity (postal) Survey,
UK 
2018
	To explore associations between maternal characteristics and vaping, and between vaping and birth outcomes
	Retrospective cohort study
(reported in publication as ‘a cross-sectional population-based survey’)
Sample for analysis: 
n = 4,421 women

	Mean age 
31 years
Age 16 years or older
	Weighted:
White 
British 
67% 

	Weighted:
Index of 
multiple 
deprivation 
1&2 49% 

	6 months 
postpartum
	Parity, planned pregnancy, reaction to pregnancy, living with smoker
	PTB, BW

	Regan, Bombard et al 2021 [49]

National survey using Pregnancy Risk
Assessment Monitoring (PRAMS) data,
USA 
2016-2018
	To evaluate the risk of adverse birth outcomes among vapers before and during pregnancy and to assess whether this association varied by frequency of vaping

	Retrospective cohort study, secondary analysis.  Restricted to infants with birth weights of 400 g or higher, complete data on smoking, vaping and covariates.
n = 79,176 women

	Weighted:
18-24: 22%
25-29: 30%
30-34: 30%
35-39: 15%
≥ 40: 0.03%
	Weighted: 
White 
Hispanic 
61%
	Weighted:
Education 
>16 
years 
37%
	Survey completed two to six months postpartum

	Use of Special Supplemental Nutrition
Program for Women, Infants and Children services during pregnancy, adequacy of prenatal care, multivitamin use, combustible cigarette use during pregnancy
	PTB, LBW, SGA

	Regan & Pereira  2021 [50] 

National survey using Pregnancy Risk
Assessment Monitoring (PRAMS) data,
USA 
2016-2018
	To describe vaping patterns among women who smoked pre-pregnancy and assess whether vaping during pregnancy was associated with adverse birth outcomes in comparison to continued smoking
	Retrospective cohort study, secondary analysis.  Restricted to those reporting smoking in the 2 years prior to pregnancy and to infants with birth weights of 400 g or higher and complete data on smoking, vaping and covariates.

n = 16,022 women
	18-24: 31%
25-29: 33%
30-34: 24%
35-39: 10%
≥ 40: 0.2%
	White Hispanic 72%
	Education 
≥ 16
years 14%
	Survey completed two to six months postpartum

	Parity, adequacy of prenatal care, multivitamin use, presence of obstetric risk factor
	PTB, LBW, SGA

	Rollins et al 2020 [51]

Single site, 
low-income urban clinic,
USA
2015–2018
	To assess depressive symptoms in pregnant women who vaped during pre-conception and/or pregnancy
	Retrospective cohort study
N=1365 women

	Mean (SD) 
27.1 (5.2)
Range 16–45 

	White Hispanic 36%
Hispanic/Latin 25%
	College 
or Higher 
15%
	Mean (SD) 
13.7 (9.2) 
GW
	Alcohol use,
Marijuana/ other substance use in pregnancy and preconception
	Depressive symptoms

	Shittu et al 2022 [52]

National survey using Pregnancy Risk
Assessment Monitoring (PRAMS) data,
USA 
2016-2018
	To characterise changes in vaping and smoking from before to during pregnancy and examine their associations with SGA
	Retrospective cohort study, secondary analysis.  Restricted to those with data on smoking, vaping and SGA

N=105,438 women

	Weighted 
sample:
≤19: 5%
20-24: 19%
25-29: 29%
≥30: 48%
Maternal age range NR

	Weighted:
White Non-Hispanic 58%
	Weighted:
Some college 
or higher 
63%
Annual household income $ (weighted):
<24,000: 33.7%
24,001-48,000: 19.7%
48,001-85,000: 19.0%
>85,000: 27.5%
	Survey completed two to six months postpartum

	Type of health insurance, pre-pregnancy body
mass index 
	SGA

	Wang et al 2020 [53]

National survey using Pregnancy Risk
Assessment Monitoring (PRAMS) data,
USA 
2016
	To examine patterns of vaping before and during pregnancy and to evaluate the association of vaping with PTB
and foetal growth restriction 
	Retrospective cohort study, secondary analysis.  Restricted to those with complete information on smoking and vaping

N = 31,973 women
	Weighted %:
Weighted %:
< 20 years: 5%
20-24: 18% 
25-29: 29%
30-34: 30%
35+: 18%
Maternal age range NR
	Weighted:
Non-Hispanic White 52%
	Weighted:
Some college 
or higher 
64%
	Survey completed two to six months postpartum

	Marital status, parity, previous preterm delivery, adequacy of prenatal care, maternal pre-pregnancy body
mass index, pre-pregnancy alcohol consumption, gestational weight gain
	PTB, SGA

	Wang et al 2022 [54]

National survey using Pregnancy Risk
Assessment Monitoring (PRAMS) data,
USA 
2016-2018


	To investigate the effect of vaping during pregnancy on neonatal outcomes with a primary  aim of assessing exposure-response associations while accounting for concurrent smoking and vaping

	Retrospective cohort study, secondary analysis.   Restricted to those with complete information on smoking and vaping


N=99,201 women


	< 20 years: 5%
20-24: 19% 
25-29: 29%
30-34: 29%
35+: 18%
Maternal age range NR


	Non-Hispanic White 46%
Non-Hispanic Black 18%
Hispanic 20%
Other 16%


	Some college 
or higher 
62%


	Survey completed two to six months postpartum


	Birth year, mother’s marital status, parity, previous preterm delivery, adequacy of prenatal care, drinking alcohol before pregnancy and pre-pregnancy BMI, smoking and vaping in the three months before pregnancy

	PTB, SGA



	Wen et al 2023 [55]

National survey using Pregnancy Risk
Assessment Monitoring (PRAMS) data,
USA 
2016-2020

	To evaluate low gestational weight gain in women who exclusively vape, exclusively smoke, dual use or do not smoke or vape
	Retrospective cohort study, secondary analysis.  Restricted to those with data on vaping and smoking in last 3 months of pregnancy, pre-pregnancy BMI, and total gestational weight gain 

N=176, 882  women
	<19 years: 5%
20-24: 19%
25-29: 29%
>30: 48%

Maternal age range NR

	White 59%
	Some college 
or higher
65%
	Survey completed two to six months postpartum

	Maternal age education, ethnicity, marital status, type of health insurance, pre-pregnancy hypertension pre-pregnancy diabetes,
pre-pregnancy body mass index
	Gestational weight gain 


[bookmark: _Toc115776180]
NR=not reported, SD=standard deviation, BMI=body mass index, PTB=pre-term birth, GA=gestational age, BW=birth weight, LBW=low birth weight, SGA=small for gestational age

